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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a receiving fre-
quency selecting method in a receiver for a radio data
system (hereinafter, referred to as an RDS receiver).
[0002] There has been known a radio data system
(RDS) in which upon program broadcasting of a general
broadcasting station, broadcast-related information such
as information regarding the content of the program and
the like is multiplex modulated as data for the transmis-
sion. On the reception side, the transmitted data is de-
modulated and a desired program content can be select-
ed on the basis of the demodulated data, thereby ena-
bling the broadcasting service of the program to be pro-
vided to a radio listener.

[0003] In the radio data system, a signal of 57 kHz as
a third order harmonic of a stereo pilot signal of 19 kHz
is used as a subcarrier in a band out of the frequency
band of a frequency modulated wave. The subcarrier is
amplitude modulated by a data signal which has been
filtered and biphase encoded and which indicates infor-
mation regarding the broadcast such as program content
or the like. The amplitude modulated subcarrier is used
as a radio data signal and is frequency modulated into
the main carrier and is broadcast. The standard for this
broadcasting method has been proposed by the Euro-
pean Broadcasting Union (EBU).

[0004] As will be obviously understood from Fig. 1
showing a base band coding structure of a radio data
signal, the radio data signal is repeatedly transmitted by
a multiplex transmission, in group unitseach comprising
104 bits. One group is constituted by four blocks each
consisting of 26 bits. Each block comprises an informa-
tion word of 16 bits and a check word of 10 bits. The
groups are classified into sixteen types 0 to 15 in accord-
ance with the content by using four bits. Two versions A
and B are defined foreach of the types (0 to 15).

[0005] Figs. 2A and 2B respectively show the format
of the groups type OA and type OB. In the type OA group,
program ID data (hereinafter, referred to as PI data) of
16 bits comprising a country code, an area code, and a
program code is arranged in the block 1, various codes
comprising a group type code, a version code (By), a
traffic information broadcasting station ID (TP) code, a
program content ID (PTY) code, and the like are arranged
in the block 2, station frequency data (hereinafter, abbre-
viated to AF data) of network stations which are broad-
casting the same program is arranged in the block 3, and
broadcasting station name data (hereinafter, abbreviated
to PS data) is arranged in the block 4. On the other hand,
in the type OB group, the respective data are arranged
in the blocks 1, 2, and 4 in a manner similar to the type
0A group except that only the contentin the block 3 differs
from that in the case of the type OA group and the Pl data
is arranged in the block 3. That is, the AF data of the
network stationsis transmitted by only the type OA group
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and the PS data is transmitted by both of the groups of
the types OA and 0B.

[0006] As mentioned above, the AF data of the network
stations broadcasting the same program as that of the
broadcasting station which is currently being received is
alsoincluded in the radio data signal of the type OA group.
Therefore, upon reception, the AF data and the Pl data
which have been obtained by the demodulation are taken
and stored as an AF list. For instance, if a receiving in-
tensity of the broadcasting station which is currently be-
ing received deteriorates due to a disturbance such as a
multi-path interference or the like, another station in the
same network station group is selected on the basis of
the AF list which has previously been stored. Further, a
check is made to see if the program received by the AF
listis corrector notby whatis called a Pl check to compare
and check for coincidence of the Pl data. By what is called
a network following function as mentioned above, the
same program can be always listened to in a good re-
ceiving state without being influenced by the disturbanc-
es.

[0007] Inthe network following function, when the ex-
istence of the new same network station has been de-
tected on the basis of the AF list, hitherto, a timer of a
predetermined time is set and the PI data obtained from
the broadcasting wave of such a station is taken and,
after the time-up of the timer, the PI data is checked. In
the case where the Pl check is performed after the elapse
of a predetermined time after the existence of the same
network station had been detected as mentioned above,
itis possible to cope with various cases of field conditions.
However, even in the stable receiving state, a muting
process is necessarily executed for the predetermined
time. This means that a time period in which the user is
disturbed becomes long by an amount corresponding to
the period of such a muting process.

[0008] In the network following operation, in the case
where the existence of a same network station in a good
receiving state cannot be detected from the same net-
work station group, hitherto, the receiving station is re-
turned to the broadcasting station (original receiving sta-
tion) which was being received at first (for instance, ref-
erence is directed to Japanese Patent Application Laid
Open No. 1-151319). However, if the receiving is merely
returned to the original receiving station, the receiving
state with a low receiving signal intensity will forcibly be
set. Inthe case where the listener wishes to subsequently
listen to the broadcasting of the same program in a good
receiving state, a broadcasting station which broadcasts
the same program must be searched by a manual tuning
(station selection) operation.

[0009] Itis, therefore, an object of the invention to pro-
vide a receiving frequency selecting method in an RDS
receiver, in which by enabling a Pl check to be performed
in a short time, a disturbance associated with a muting
process upon Pl check is reduced.

[0010] Another object of the invention is to provide a
receiving frequency selecting method in an RDS receiv-
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er, in which even in the case where the existence of a
same network station is not detected through the network
following operation, a broadcasting station of the same
program can be automatically searched.

[0011] According to the presentinvention, there is pro-
vided a receiving frequency selecting method as defined
in claim 1.

[0012] Inthe receiving frequency selecting method ac-
cording to one aspect of the invention, the Pl data of the
currently received station is held in response to a com-
mand and, when the existence of a received station
based on the AF list is detected and the same Pl data is
taken in a plural number of times as Pl data which is
derived from the broadcasting wave of the received sta-
tion, the PI check is executed even if a predetermined
time has not elapsed from atime pointwhen the existence
of the received station is detected.

[0013] According to one aspect of the invention, a fur-
ther step is provided for detecting when the existence of
the same network station has not been detected in the
second step, whether or not a received station whose
reception signal level is equal to or higher than a set level
and in which the Pl data obtained from the received
broadcasting wave of said received station coincides with
the PI data held in the first step exists by sweeping the
receiving frequency in a reception band, and setting the
frequency of said received station as a new receiving
frequency if the existence of said received station is de-
tected.

[0014] Inthe receiving frequency selecting method ac-
cording to the second aspect of the invention, the Pl data
of the originally received station is previously held, and
in the case where the existence of the same network
station cannot be detected by the network following func-
tion, when the existence of a received station whose re-
ception signal level is equal to or higher than a set level
and in which the received P| data coincides with the hold-
ing Pl data is detected while executing a frequency
sweeping operation, the frequency of such a received
station is set as a new receiving frequency.

[0015] Embodiments of the invention will now be de-
scribed by way of example only and with reference to the
accompanying drawings.

DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a diagram showing a base band coding
structure of radio data;

Figs. 2A and 2B are diagrams showing the format of
group types OA and 0B;

Fig. 3is a block diagram showing a fundamental con-
struction of an RDS receiver to which a receiving
frequency selecting method according to the inven-
tion is applied; and

Figs.4, and 5A and 5B (when combined),are flow-
charts showing examples of processing procedures
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in the network follow operation that is the receiving
frequency selecting method according to the inven-
tion.

[0017] Fig. 3 is a block diagram showing an outline of
a fundamental construction of an RDS receiver to which
a receiving frequency selecting method according to the
invention is applied. In the diagram, an FM multiplexed
broadcasting wave received by an antenna 1 is supplied
to a front-end 2, by which a desired station is selected
and the broadcasting wave of the selected station is con-
verted into an intermediate frequency (IF). After that, the
IF signal is supplied to an FM detector 4 through an IF
amplifier 3. The front-end 2 uses, for instance, a PLL
synthesizer system using a PLL circuit including a pro-
grammable frequency divider and executes a station se-
lecting operation by a method whereby a frequency di-
viding ratio of the programmable frequency divider is con-
trolled by a controller 13, which will be explained herein-
later. A detection output of the FM detector 4 is supplied
to an MPX (multiplex) demodulator 5 and is separated
into audio signals of the L (left) and R (right) channels in
the case of the stereophonic broadcasting. The audio
signals are supplied to a muting circuit 18, so that repro-
duction audio outputs are derived. The muting circuit 18
is on/off controlled by the controller 13.

[0018] The detection output of the FM detector 4 is
transmitted through a filter 6, so that a subcarrier of 57
kHz which has been amplitude modulated by a biphase
encoded data signal, that is, a radio data signal is ex-
tracted and is demodulated by a PLL circuit 7. The de-
modulation output is supplied to a digital (D) PLL circuit
8 and a decoder 9. The D-PLL circuit 8 produces a clock
for data demodulation on the basis of the demodulation
output of the PLL circuit 7. In the decoder 9, the biphase
encoded data signal as a demodulation output of the PLL
circuit 7 is decoded synchronously with the clock gener-
ated from the D-PLL circuit 8. A locking state detecting
circuit 10 detects locking/unlocking states of the D-PLL
circuit 8. Locking ranges of the PLL circuit 7 and D-PLL
circuit 8 are switched by a detection output of the locking
state detecting circuit 10.

[0019] As shown in Fig. 1, output data of the decoder
9 has a group unit of 104 bits comprising four blocks each
consisting of 26 bits and is sequentially supplied to a
group/block sync & error detecting circuit 11. In the de-
tecting circuit 11, synchronization of the group and the
block is attained on the basis of an offset word of 10 bits
assigned to each check word of 10 bits of each block. An
error of an information word of 16 bits is detected on the
basis of the check word. The error detected data is error
corrected by an error correction circuit 12 at the next
stage and, thereafter, the corrected data is supplied to
the controller 13.

[0020] The controller 13 is constituted by a microcom-
puter. The code information of each block in the radio
data which is sequentially supplied on a group unit basis,
that is, the radio data information such as Pl data, AF
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data, PS data, and the like regarding the program content
of the broadcasting station which is currently being re-
ceived is taken in and stored into a memory 14. The con-
troller 13 executes the network following function by con-
trolling the frequency dividing ratio of the programmable
frequency divider (not shown) of the PLL circuit consti-
tuting a part of the front-end 2 on the basis of a station
selecting command from an operating section 15.
[0021] Alevel detecting circuit 16 to detect a reception
signal level (electric field intensity) on the basis of an IF
signal level in the IF amplifier 3 is also provided. There
is further provided a station detecting circuit 17 for de-
tecting a receiving station in the case where the IF signal
level in the IF amplifier 3 is equal to or higher than a
predetermined level and where a detection output having
whatare called S-curve characteristics in the FM detector
4 lies within a predetermined level range and for gener-
ating a station detection signal. The reception signal level
detected by the level detecting circuit 16 and the station
detection signal which is generated from the station de-
tecting circuit 17 are supplied to the controller 13.
[0022] A processing procedure in the network follow-
ing function which is executed by the processor of the
controller 13 will now be described in accordance with a
flowchart of Fig. 4.

[0023] Itis assumed that the above processing routine
is called for execution by a switching command which is
generated when a receiving intensity of the broadcasting
station which is currently being received has deteriorated
due to a disturbance such as a multi-path interference or
the like. On the other hand, it is assumed that the AF
data obtained by demodulating the received broadcast-
ing wave has been taken in and an AF list of the same
network stations as the broadcasting station which is cur-
rently being received has already been made and stored
in the memory 14.

[0024] The processor first fetches the AF data and PI
data of the broadcasting wave which is currently being
received and stores and holds into predetermined areas
in the memory 14 (step S1). The muting circuit 18 is
turned on to execute an audio muting process (step S2).
Subsequently, one AF data in the list is read out of the
memory 14 on the basis of the AF list stored in the mem-
ory 14 (step S3). After that, the read AF data is supplied
to a PLL circuit (not shown) in the front-end 2 (step S4).
Further, a PLL timer of a time necessary to lock the PLL
circuit is set (step S5). The AF data supplied to the PLL
circuit is set into the programmable frequency divider in
the PLL circuit. For a period of time until the PLL timer
times up, the receiving frequency is changed from the
currentreceiving frequency to a frequency of another net-
work station.

[0025] After the PLL timer has timed out (step S6), the
processor checks that a station is being received by mon-
itoring a station detection signal output from the station
detecting circuit 17 (step S7). If the existence of a re-
ceived station is detected, a Pl timer of a predetermined
time is set (step S8). After that, the Pl data of the receiving
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station is taken in (step S9). The processor subsequently
checks to see if the same Pl data has been taken in a
plurality of number of times (for example, two times) or
not (step S10). If the same Pl data has been taken in a
plurality of number of times, a Pl flag is set (step S11).
A check is then made to see if the Pl timer has timed up
or not (step S12). If it is determined in step S10 that the
same Pl data is not taken a plurality of number of times,
the processing routine directly advances to step S12.
[0026] Ifitis determined in step S12 that the PI timer
has timed out, the processor executes the Pl check to
see if the Pl data taken currently coincides with the PI
data held in step S1 or not (step S13). If it is detected
that the PI timer has not yet timed out, a check is made
to see if the PI flag has been set or not (in other words,
to see if the same PI data has been taken in a plurality
of number of times in step S10 or not) (step S14). If the
Pl flag has been set, step S13 follows. If the Pl flag is not
set, the processing routine is returned to step S9.
[0027] Ifitis determined that both of the PI data coin-
cide as aresult of the Pl check in step S13, the processor
turns off the muting circuit 18, thereby canceling the audio
muting (step S15). Thus, the frequency of the station
presently being received is set as a new receiving fre-
quency and the same PI station in the same network
station group has been selected.

[0028] If the absence of the received station is deter-
mined in step S7 or if it is decided in step S13 that the
Pl data differ, the processor discriminates whether the
checks regarding the existence of the received station
and the PI checks have been finished with respect to all
of the AF lists or not (step S16). If all of the above checks
are not completed, the processing routine is returned to
step S3 and the foregoing processes are repeated. If the
checks for all of the AF lists have been finished, the proc-
essor reads out the original AF data held in step S1 (step
S17) and subsequently supplies the read AF data to the
PLL circuit (step S18). Further, the PLL timer is set (step
S19). After the PLL timer has timed up (step S20), the
processing routine advances to step S15 and the audio
muting is canceled. Thus, the receiving frequency has
been returned to the frequency of the original receiving
station.

[0029] In the above embodiment, only the existence
of the received station has been detected prior to the Pl
check (step S7). However, it is also possible to arrange
that after the detection of the existence of the received
station, the reception signal level of the received station
is taken from the level detecting circuit 16 and it is de-
tected that the reception signal level is equal to or higher
than a set level and, thereafter, the processing routine
advances to step S8.

[0030] As described above, in the above embodiment
of the receiving frequency selecting method according
to the invention, the PI data of the presently received
station is held in response to a command, the existence
of the received station based on the AF list is detected,
and when the same Pl data has been taken a plurality of
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number of times as Pl data which is derived from the
broadcasting wave of the received station, the Pl check
is executed even if a predetermined time doesn’t elapse
from a time point of the detection of the existence of the
received station, so that the Pl check can be performed
in a time shorter than that of the conventional method.
Therefore, a feeling of disturbance associated with the
muting process upon Pl check can be reduced. On the
other hand, in a case where the muting process were not
executed during the Pl check, an interruption time of an-
other program can be reduced.

[0031] The second embodiment of a receiving fre-
quency selecting method according to the invention will
now be described with reference to the flowchart of Figs.
5A and 5B.

[0032] In a manner similar to the case of the first em-
bodiment, it is assumed that the processing routine is
accessed and executed by a switching command which
is generated when the receiving intensity of the broad-
casting station which is currently being received deteri-
orates because of a disturbance such as a multiple-path
interference or the like. It is also assumed that the AF
data which is derived by demodulating the received
broadcasting wave has been taken and the AF list of the
same network stations of the broadcasting station which
is currently being received has already been made and
stored in the memory 14.

[0033] The processor first fetches the AF data and PI
data of the broadcasting wave which is currently being
received and stores and holds into predetermined areas
in the memory 14 (step S21). One AF data in the list is
read out of the memory 14 on the basis of the AF list
stored in the memory 14 (step S22). Subsequently, the
muting circuit 18 is turned on, thereby executing the audio
muting (step S23). After that, the read AF data is supplied
to the PLL circuit (not shown) in the front-end 2 (step
S24). The PLL timer of a time necessary to lock the PLL
circuit is set (step S25). The AF data supplied to the PLL
circuit is set into the programmable frequency divider in
the PLL circuit. For a period of time until the PLL timer
has timed out, the receiving frequency changes from the
current receiving frequency to a frequency of another
same network station.

[0034] After the PLL timer has timed out (step S26),
the processor discriminates whether a received station
exists or not by monitoring an output of the station de-
tection signal from the station detecting circuit 17 (step
S27). If a received station exists, a reception signal level
V, of the same network station which is currently being
received is taken from the level detecting circuit 16 (step
S28). A check is made to see if the reception signal level
V is equal to or higher than a predetermined set level
Vi, or not (step S29). If the reception signal level Vg is
equal to or higher than the set level V,, the processor
takes in the Pl data of such a received station (step S30).
Subsequently, a check is made to see if the taken Pl data
coincides with the Pl data held in step S1 or not (step
S31). If they coincide, the muting circuit 18 is turned off,
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thereby canceling the audio muting (step S32). The fre-
quency of the presently received station is set as a new
receiving frequency (step S33). Thus, the same Pl station
in the same network station group can be received.
[0035] If it is determined in step S7 that a received
station doesn’t exist or if it is decided in step S29 that the
reception signal level Vy is less than the set level Vy, or
if it is determined in step S31 that those PI data are not
coincident, the processor checks the existence of a re-
ceived station, the reception signallevel V¢, and the com-
pletion of the comparison about the coincidence of the
Pl data for all of the AF lists (step S34). If the above
checking processes are not finished yet, the processing
routine is returned to step S22 and the above processes
are repeated. If the checks for all of the AF lists have
been finished and a station which can be received doesn’t
exist, the frequency is returned to the original receiving
frequency.

[0036] The ordinary network following function has
been described above. In the invention, the functions,
which will be explained hereinlater, are further added.
[0037] Ifit is determined in step S34 that the checks
for all of the AF lists have been finished, the processor
increases the receiving frequency by only one step (a
predetermined frequency) (step S35). A check is then
made to see if the increased set frequency has been
returned to the initial frequency or not (step S36). (The
frequency returns to the lowest frequency in the band
after the highest frequency is reached.) Ifitis not returned
to the initial frequency, the frequency data is supplied to
the PLL circuit (step S37) and the PLL timer is also set
(step S38). After the PLL timer has timed out (step S39),
the processor discriminates whether a received station
exists or not by monitoring the output of the station de-
tection signal from the station detecting circuit 17 (step
S40). If a received station exists, the reception signal
level Vg of the received station is taken (step S41). A
check is made to see if the reception signal level Vg is
equal to or higher than the predetermined set level Vy,
or not (step S42). If it is equal to or higher than the set
level Vy,, a check is made to see if the reception broad-
casting wave is an RDS broadcasting wave or not (step
S43). Such a discrimination about the RDS broadcasting
wave can be made by checking whether various kinds
of data can be derived from the error correcting circuit
12 or not.

[0038] If the reception broadcasting wave is an RDS
broadcasting wave, the processor fetches the Pl data
(step S44) and then checks to see if the taken PI data
coincides with the PI data held in step S21 or not (step
S45). If they coincide, step S32 follows and the audio
muting is canceled (step S32) and the frequency of the
presently received station is set as a new receiving fre-
quency (step S33). Thus, the same PI station out of the
same network station group can be received. If it is de-
termined in step S40 that a received station doesn’t exist,
if it is decided in step S42 that the reception signal level
V, is less than the set level Vy,, ifitis decided in step S43
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that the reception broadcasting wave is not an RDS
broadcasting wave, or if it is decided in step S45 that the
Pl data are different, the processing routine is returned
tostep S35. Instep S35, the receiving frequency is further
increased by only one step and a searching process of
the same PI station by a frequency sweeping process is
repeated until it is determined in step S36 that the set
frequency has been returned to the initial frequency.
[0039] Ifitis determined in step S36 that the set fre-
quency has been returned to the initial frequency, that
is, if the same PI station cannot be detected by the fre-
quency sweeping process in the reception band, the
processor reads out the original receiving frequency data
held in step S21 (step S46). The frequency data which
has been read out is supplied to the PLL circuit 7 (step
S47) and the PLL timer is set (step S48). After the PLL
timer has timed up (step S49), the audio muting is can-
celed (step S50). The frequency of the originally received
station is set as a new receiving frequency (step S51).
Thus, the received station has been returned to the orig-
inally received station.

[0040] Asdescribed above, inthe second embodiment
of the receiving frequency selecting method according
to the invention, the Pl data of the initially received station
is previously held and in the case where the existence
of a same network station cannot be detected by the net-
work following function, if the existence of a received sta-
tion whose reception signal level is equal to or higher
than the set level and in which the reception Pl data co-
incides with the holding PI data has been detected while
executing a frequency sweeping operation, the frequen-
cy of such a receive d station is set as a new receiving
frequency. Thus, even if a same network station cannot
be detected, a broadcasting station of the same program
can be automatically searched, so that the possibility that
a broadcasting station of the same program can be re-
ceived can be improved.

Claims

1. A receiving frequency selecting method in an RDS
receiver which can receive an RDS broadcasting
wave on which a plurality of frequency data and pro-
gram ID data of a same network station group are
superimposed, the program ID data including Pl da-
ta, in which a receiving frequency is switched from
a current receiving frequency to a frequency of an-
other same network station which is given by one of
said plurality of frequency data, comprising:

a first step of holding the program ID data which
is obtained from the broadcasting wave of the
current receiving frequency in response to a
command;

a second step of tuning the receiver to another
frequency based on said plurality of frequency
data; and detecting the existence of a received
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station;

a third step of taking in the program ID data ob-
tained from the broadcasting wave of the re-
ceived station detected in said second step;

a fourth step of setting a timer to time-out after
a predetermined time has elapsed from a time
point when the existence of the received station
has been detected in the second step; and

a fifth step of comparing whether the program
ID data obtained in said third step coincides with
the program ID data held in the first step or not
and setting the frequency of the presently re-
ceived station as a new receiving frequency
when said PI data coincides; characterized by
a step of determining when the same program
ID has been taken in a plural number of times
in the third step, wherein the fifth step of com-
paring is executed either when it has been de-
termined that the same program ID data has
been taken in a plural number of times in the
third step, or that the predetermined time has
elapsed, whichever occurs soonest.

2. Areceiving frequency selecting method as claimed
in claim 1, further comprising:

a step for detecting when the existence of the
same network station has not been detected in
said second step, whether or not a received sta-
tion whose reception signal level is equal to or
higher than a set level and in which the program
ID data obtained from the received broadcasting
wave of said received station coincides with the
program ID data held in said first step exists by
sweeping the receiving frequency, and setting
the frequency of said received station as a new
receiving frequency if the existence of said re-
ceived station is detected.

3. Amethod according to claims 1 and 2 in combination
wherein, in said first step of holding the program ID
data, the frequency data which is obtained from the
broadcasting wave of said current receiving frequen-
cy is also held, and wherein the method further in-
cludes a step in which when the existence of a re-
ceived station cannot be detected in said step for
detecting defined in claim 2, the receiving frequency
is returned to the current receiving frequency which
is given by the frequency data held in the first step.

Patentanspriiche

1. Ein Empfangsfrequenz-Auswahlverfahren in einem
RDS-(Radiodatensystem)-Empfanger, der in der
Lage ist, eine RDS Funkwelle zu empfangen, auf der
eine Vielzahl von Frequenzdaten und Programm-ID-
Daten der gleichen Sendemetzgruppe (berlagert
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sind, wobei die Programm-ID-Daten PI-Daten bein-
halten, in denen eine Empfangsfrequenz von einer
laufenden Empfangsfrequenz auf eine Frequenz ei-
ner anderen Station des gleichen Netzes umge-
schaltet wird, die durch eine der Vielzahl der Fre-
quenzdaten gegeben ist, enthaltend:

Einen ersten Schritt zum Festhalten der Pro-
gramm-ID-Daten, die aus der Senderwelle der
augenblicklichen Empfangsfrequenz als Reak-
tion auf einen Befehl gewonnen werden;

einen zweiten Schritt zum Einregeln des Emp-
fangers auf eine andere Frequenz aufgrund die-
ser Vielzahl von Frequenzdaten; und Erfassen
der Existenz einer empfangenen Station;
einen dritten Schritt zum Aufnehmen der Pro-
gramm-ID-Daten, die aus der Senderwelle der
empfangenen Station gewonnen werden, die im
zweiten Schritt erfasst wurde;

einen vierten Schritt zum Einstellen eines Zeit-
gebers, der einen Abschaltvorgang durchfihrt,
nachdem eine vorbestimmte Zeitspanne seit ei-
nem Zeitpunkt verstrichen ist, zu dem die Exi-
stenz der empfangenen Station im zweiten
Schritt erfasst worden ist;

einen flinften Schritt zum Vergleichen, ob die im
dritten Schritt gewonnenen Programm-ID-Da-
ten mitdenim ersten Schritt festgehaltenen Pro-
gramm-ID-Daten Ubereinstimmen oder nicht,
und Einstellen der Frequenz der augenblicklich
empfangenen Station als neue Empfangsfre-
quenz, wenn die Pl-Daten Gbereinstimmen; ge-
kennzeichnet durch

einen Schritt des Feststellens, wann dieselbe
Programm-ID eine Vielzahl von Malen aufge-
nommen worden ist im dritten Schritt, wobei der
finfte Schritt des Vergleichens durchgefiihrt
wird, entweder dann, wenn festgestellt worden
ist, dass dieselben Programm-ID-Daten im drit-
ten Schritt eine Vielzahl von Malen aufgenom-
men worden sind, oder dass die vorbestimmte
Zeitdauer verstrichen ist, was immer zuerst pas-
siert.

2. Eine Empfangsfrequenzauswahimethode gemaf

Anspruch 1, die ferner beinhaltet:

Einen Schritt zum Feststellen durch Wobbeln
der Empfangsfrequenz - wenn die Existenz der
gleichen Netzstation im zweiten Schritt nicht er-
fasst wurde - ob eine Empfangsstation, deren
Empfangssignalhdhe gleich oder hdher als eine
eingestellte Hohe ist und in der die von der emp-
fangenen Senderwelle der empfangenen Stati-
on gewonnenen Programm-ID-Daten mitdenim
ersten Schritt festgehaltenen Programm-ID-Da-
ten Ubereinstimmen, existiert oder nicht, und
Einstellen der Frequenz der empfangenen Sta-
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tion als neue Empfangsfrequenz, wenn die Exi-
stenz der empfangenen Station erfasst wird.

Verfahren gemaf Anspruch 1 oder 2in Kombination,
wobei in dem ersten Schritt des Haltens der Pro-
gramm-ID-Daten, die Frequenzdaten, die von der
Senderwelle der augenblicklichen empfangenen
Frequenz erhalten werden, ebenfalls gehalten wer-
den, und wobei das Verfahren weiterhin einen Schritt
umfasst, in welchem, wenn die Existenz einer emp-
fangenen Station nicht erfasst werden kann, in dem
Schrittzum Erfassen, wie erin Anspruch 2 festgelegt
ist, die Empfangsfrequenz zurlickgesetzt wird auf
die augenblickliche Empfangsfrequenz, welche ge-
geben ist durch die Frequenzdaten, die im ersten
Schritt gehalten werden.

Revendications

Procédé de sélection de fréquence de réception
dans un récepteur RDS qui peut recevoir une onde
deradiodiffusion RDS surlaquelle sont superposées
une pluralité de données de fréquence et de don-
nées d’identification de programme d’un groupe de
stations d’'un méme réseau, les données d’identifi-
cation de programme comprenant des données PI
danslesquelles une fréquence de réception est com-
mutée depuis une fréquence actuelle de réception
vers une fréquence d’une autre station du méme ré-
seau qui est donnée par une parmi ladite pluralité
de données de fréquence, comprenant :

une premiére étape consistant a conserver les
données d’identification de programme qui sont
obtenues a partir de I'onde de radiodiffusion de
la fréquence actuelle de réception, en réponse
a une commande ;

Une deuxiéme étape consistant a accorder le
récepteur sur une autre fréquence en se basant
sur ladite pluralité de données de fréquence, et
a détecter I'existence d’une station regue ;
Une troisieme étape consistant a prendre les
données d'identification de programme obte-
nues a partir de I'onde de radiodiffusion de la
station recue détectée dans ladite deuxieéme
étape ;

Une quatriéme étape consistant a activer une
minuterie pour expirer aprés qu’une durée pré-
déterminée s’est écoulée depuis un instant de
temps ou I'existence de la station regue a été
détectée dans la deuxiéme étape ; et

une cinquiéme étape consistant a comparer, si
les données d’identification de programme ob-
tenues a ladite troisieme étape coincident ou
non avec les données d’identification de pro-
gramme conservées a la premiére étape et a
fixer la fréquence de la station actuellement re-
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cue comme nouvelle fréquence de réception
quand lesdites données PI coincident ;
caractérisé par

une étape consistant a déterminer I'étape qui se
produit le plus tét, quand les mémes données 5
d’identification de programme ont été recueillies
plusieurs fois a la troisiéme étape, dans laquelle

la cinquiéme étape consistant a comparer est
exécutée, soitquand on adéterminé que les mé-
mes données d’identification de programme ont 70
été recueillies plusieurs fois ala troisieme étape,

soit que le temps prédéterminé est écoulé.

2. Procédé de sélection de fréquence de réception se-
lon la revendication 1, comprenant en outre : 15

une étape pour détecter, quand I'existence de
la station du méme réseau n’a pas été détectée
a ladite deuxiéme étape, s'il existe ou non une
station regue dont le niveau de signal de récep- 20
tion est égal ou supérieur a un niveau prédéter-
miné et dans laquelle les données d’identifica-
tion de programme obtenues a partir de 'onde
regue de radiodiffusion de ladite station regue
coincident avec les données d’identification de 25
programme conservées a ladite premiére étape,
en balayant la fréquence de réception, et pour
fixer la fréquence de ladite station comme nou-
velle fréquence de réception si I'existence de
ladite station regue est détectée., 30

3. Procédé selon les revendications 1 et 2, en combi-
naison, dans lequel a ladite premiéere étape consis-
tant a conserver les données d’identification de pro-
gramme, les données de fréquence qui sont obte- 35
nues a partir de I'onde de radiodiffusion de ladite
fréquence actuelle de réception sont aussi conser-
vées, et
comprenant en outre une étape dans laquelle, quand
I'existence d’une station regue ne peut pas étre dé- 40
tectée a ladite étape pour détecter définie dans la
revendication 2, la fréquence actuelle de réception
qui est donnée par les données de fréquence con-
servées a la premiére étape.
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Fig. 5A

HOLD AF DATA AND

FI1G. 5

F

1G.5A |F1G.5B

 INCREASE
FREQUENCY
BY ONE STEP

#RETURNED TO
' INITIAL
| FREQUENCY ?

SUPPLY

FREQUENCY ‘
DATA TO PLL

PR eo AT START
RECEIVING STATION " ALL AF LISTS FINISHED ?
| 521
READ OUT AF DATA T \
FROM MEMORY |
N : S22 NO
AUDIO MUTING|S23 534
SUPPLY AF DATA 1
TO PLL D /fs24 Fs3s
T
SET PLL TIMERL-S25 536
TIME OUT ? -
gfrzATEON SIGNAL - ‘
CTION SIGN
EXISTS ? SET PLLTIMER| 538

TAKE IN RECEPTIO
SIGNAL LEVEL Ve — N\

S28

Vs 2SET VALUE ? NO
Yes . >2°
INPUT PI DATA ~£ As30

PI DATA COINCIDE 2 NO
£ \s31
CANCEL MUTING ~

RECEIVE SAME T

PI STATION ~_ -

33

13

-S32

EXISTS ?

"TAKE IN

RECEPTION
SIGNAL
'LEVEL Vs

lvs 2SET
AVALUE ?

~INPUT Pl
DATA

Pl DATA
COINCIDE ?



EP 0 451 990 B2

Fig 5B
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